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-.5 CF LIFE AMONG WEARERS OF OXYGEN BREATHING APPARATUS! 
By G. W. Grovee/ | 
‘ INTRODUCTION 


ay lte wearing of self-contained oxygen breathing apparatus, although 
cea! sale if proper precautions are taken, is dangerous if defective 
. a - worn, if men with inadequate training, experience, and physi- 
oa <ents are used, or if improper procedure is followed, This is 
ees the fact that at least 26 men are known to have lost their lives 
bis “ear Ing Oxygen breathing apparatus since its introduction in this 

LY about 35 years ago, ; ’ 


se apastttined oxygen breathing apparatus, commonly called “mine 
cou, TUS” and sometimes improperly referred to as “‘oxygen 
aiode: the only equipment that can be used for respiratory protection 
et a “nOusS mine gases, regardless of concentration or against an 
a COnta ining little or no oxygen.3/ Apparatus of this type was 
aia country in 1907, and since that time it has been widely 
isting and - ing rescue and recovery work after mine fires and ex- — 

~ untpy ae other work, All oxygen breathing apparatus used in 
i Sect ems Ore 1918 was imported from Europe, and although this 

HT ming A ided safer, more rapid means of conducting recovery work 
Oitttys whi peas! there were many mechanical deficiencies in the 
“earch ary resulted in the death of some of the wearers, This led to 
8 ievelopresce experimental work by the Bureau of Mines that resulted 
bs _t@ nt and manufacture of more reliable and efficient types 
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In this country. 


Ga heer 
ee rota Of Mines will welcome reprinting of this paper, provided 
Se wing footnote acknowledgment is’ used: ‘Reprinted from 

Sept Mines Information Circular 7279.” | 
‘M8 Engineer, District A, Health and Safety Service, Bureau of 

ES, Pitt | os 
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ltd. and Grove G. W., Protection Against Mine Gases: Bureau 


m a “INES | 1937, 59 op. | 


Google 


Lelia? 


Little or no oxygen breathing apparatus has been imported since 
1918, as the types designed, developed, and made in the United States are 
in all respects equal and in ey Ways Superior to those manufactured ie 
_ foreign countries. 


Before 1912, little attention was paid to instructing and training 
men in the construction, testing, use, and care of oxygen breathing apre- 
ratus, and still less consideration was given to proper procedure in con- 
ducting rescue and recovery work. It was not unusual for one, two, thre 
or four men to put on apparatus and make, or attempt to make, explora- 
tions ahead of fresh air after mine cisasters. Often these men had little 
or no previous training in wearing the apraratus other than a few oral 
instructions, and little .or no thought was given tc the possibility of mech: 
ical failure of the equipment or what might be done for the relief and res< 
of apparatus wearers Should mechanical] failure develop in a poisonous, 
noxious, or oxygen-depleved atmosphere, Moreover, no limit was placed 
on the distance apparatus wearers might travel ahead of fresh air, and ni 
effort was made to determine the physical condition of the men previous 
to the wearing of apparatus. | | 


Under such conditions (which incidentally still prevail in entirely t< 
many instances) it is not strange that men collapsed and lost their lives 
while wearing oxygen breathing apparatus, but rather it is surprising ths’ 
greater loss of life has not occurred. | 


Investigation by the Bureau of Mines of the death of several men w: 
were wearing oxygen Si ipaleat apparatus resulted in the adoption in 1921 
Mine Rescue Standards .4/° These standards contained requirements for: 
ical condition of apparatus wearers and the. procedure to be followed in 
rescue and recovery operations. The Bureau also issued several hanatc 
describing in detail the construction, testing, wearing, etc., of oxygen ap: 
ratus; the first was published in 1923 and the latest was issued in 1941.+ 
No doubt these handbooks also contributed materially to the safe use of . 
such apparatus, Unfortunately necessary precautions are sometimes dis 
regarded, and apparatus men continue to lose their lives. ? 


ON eee 


“The assistance of M. 1. Ankeny, mining engineer. net the Safety Divi: 
Sion of the Bureau of Mines, in abstracting material from Bureau of Min 
and State reports and in preparing a considerable amount of the: material 
contained in this publication is gratefully acknowledged. 


4/ Miné Rescue Standards: Bureau of Mines Tech, Paper 334, 1923, 44 
o/ Grove, G. W., Self-Contained Oxygen Breathing Apparatus, A.Handrbo 
for Miners: Bureau of Mines, 1941, 234 pp. 
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itknowledrment is also made to S. H. Ash, mining engineer, Bureau of . 
““nes, Washington, D. C., for information and suggestions regarding the 
cident in the slope of the Pacific Coast Coal Co.; to L. L. Naus, mining 
se wineer, Safety Division, Bureau of Mines, Denver, Colo, for obtaining 
nef relative to the occurrence in the Wanamie Colliery: and to 
reter McLinden, inspector at large, West Virginia Department of Mines, 
>zirmont, W. Va., for information in connection with the accident on 
»cvernber 13, 1917, in the Jamison No,.7 mine, Barrackville, W. Va. 


CIRCUMSTANCES LEADING TO LOSS OF LIFE 


Tne Bureau of Mines has information showing that from 1911 to 
uJ, inclusive, 26 men have lost their lives while wearing oxygen 
creathing apparatus in this country. 


Five of the 26 persons killed (1 in 1911, 1 in 1912, 1 in 1913, 1 in 
218, and 1 in 1919) were employees of the Bureau of Mines, 17 were 
‘rntloyees of mining companies, and 1 man was not employed by either 
“€ Bureau of Mines or in the mining industry. 7 


In 13 instances, 1 man lost his life; in 3 instances, 2 men lost their 
ives; and in 2 other occurrences, 3 men lost their lives. It is noteworthy 
vatin 1 instance 1 man lost his life and in another-2 men lost their lives 
“idle the teams of which they were members were engaged in training 
maneuvers and not in connection with mine fires or explosions. Also, on 
sul arcther occasion, 1 man lost his life upon entering a surface easoline- 
A srage tank. 


The persons who lost their lives while wearing oxygen breathing 
<Taratus, together with some surrounding conditions in connection with 
28e fatalities, listed in pane rncee es order, are as follows: 


= A. eSielacele 


On February 9, 1911, E. A. Sutton, assistant superintendent of the 
“tedale mine of the Carbon Coal & Coke Co., Carbondale, Colo., lost his 
2 while wearing a Draeger helmet-type oxygen breathing apparatus after 
- explosion in this mine in which 17 men were killed. It is believed that 
ts is the first instance in the United States, wherein a person died while 


“caring oxygen breathing apparatus. 


This company was one of the first in Colorado to install oxygen 
oe apparatus, but only three apparatus were purchased and avail - 
.2 at the time of the explosion. Sutton had worn the apparatus on only 
“5 previous occasions, for periods of one-half hour each, and therefore ° 
“26 not thorcughly familiar with its operation. 
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Sutton and a superintendent from a neighboring mine each put on 
an apparatus and left the third at the fresh-air base in reserve. When 
they had traveled a considerable distance from the fresh-air base, his 
companion, who was traveling about 150 feet behind Mr. Sutton, saw him 
struggle with his apparatus and suddenly fall. The companion immediate: 
returned to fresh air for help. | | | 


After considerable delay, two workmen volunteered to go after 
Sutton without the aid of respiratory protection; when they reached a 
point within about 100 yards of where he was lying, one collapsed and the 
other returned to fresh air. Thirty minutes thereafter additional appa- 
ratus crews arrived and recovered the bcdies of Sutton and the workmen. 
They were treated with a pulmotor for more than an hour, but neither 
could be revived. 


Examination of Sutton’s apparatus revealed that one of the potash 
cartridges had not been connected at the bottom. This permitted the 
injector to pull in outside air, which presumably contained carbon 
monoxide. 


loseph FE. Evans 


On April 7, 1911, Joseph E. Evans, foreman miner of Bureau of | 
Mines rescue car No. io lost his life while wearing a Draeger self- 
contained oxygen breathing apparatus. Evans’ death occurred during an 
exploration trip in the Pancoast colliery of the Price-Pancoast Coal Cc., 
Throop, Pa., after a mine fire in which 72 other persons were killed. 


Evans and his crew of three men, consisting of one Bureau of Mine 
employee and two others, an ex-employee of the Bureau of Mines and cne 
other person, had proceeded about 500 feet ahead of fresh air when Evan: 
experienced some difficulty with his apparatus. After leaving one of the 
men with Evans and advising them to return to fresh air, the other two 
men proceeded on the exploration trip, returning to the fresh-air base rj 
a different route. Following a brief rest, Evans and his companion pro- 
ceeded about 80 feet toward the fresh-air base when Evans fell. His cor 

panion first examined the apparatus to see that it was functioning prorer! 
then went to lock for the other two members of the party. Failing to find 
them, he proceeded to the frésh-air base and reported that Evans was dc 
Shortly thereafter, the two other men of the party reached the fresh-air 
base and upon learning that Evans had collapsed, went to where he had 
fallen. After adjusting Evans’ apparatus, they proceeded to the fresh-air 
base to obtain additional help. Later they returned with help and brougnt 


10191 | -4- 


Google 


LC. 1alg 


im to the fresh-air base on a stretcher. The application of artificial 
restiration and the use of a pulmotor failed to revive him. 


cso far as could be determined, no defect existed in the functioning 
a tne apraratus. 


John Ferrell 


On January 19, 1912, John Ferrell, in charge of a party of three 
“ner employees of the Bureau of Mines, entered the No. 2 mine of the 
-..wsourgh & Eastern Coal Co., Cherry Valley, Pe., to assist with the 
‘rening of a fire area that had been sealed on November 14, 1911. 


An opening was made in one of the seals,:and Ferrell and a coworker, 
“<aring Draeger helmet-type apnaratus, entered through a stopping to 
“are an exploration to ihe seat cf the fire, a distance of about 215 feet. 
“cin 6 minutes after entering, Ferrell’s companion indicated that he 
2s Maving difficulty wicn his apparatus and wished to return to fresh air. 
-2rrell directed him to do so, indicating that he would follow. When the 
.ctressed man reached the outside of the stopping he discovered that 
-2rrell had not followed him,-as he expected. Shortly after he reached 
"2 outside of the stopping he heard three raps on the trolley wire within 
..2 Cealed area, indicating that Ferrell may have been in distress, A 
‘stand companion of Ferrell then entered the sealed area, wearing a 
-"22Zer mouthpiece-type apparatus, in an effort to locate him. Return- 
-3 an about five minutes, exhausted, he collapsed at the opening of the 
““ccping, waS pulled through to the outside, and revived by artificial res- 
“ration, It later was determined that this man found Ferrell at the face 
--42reom, lying on his back with his helmet off; but in trying to get Ferrell 
“i tnrough a narrow space between the rib and a car the would-be rescuer ’s 
“$2 Clip was dislodged, and after inhaling some of the bad air he was com- 
“..2d to return to the fresh air without Ferrell. A third companion, wear- 
"74 helmet-type apparatus, made three attempts to locate Ferrell but 
ti time returned to the opening exhausted. Later in the night additional 
“sn from the Bureau of Mines arrived from Pittsburgh and recovered the 
ay of Ferrell. The oxygen supply of his apparatus was found to be com- 
“Sly exhausted, but the pneumatic face cushion of the helmet, although 
“lo als face, was still inflated. A bruise on his forehead indicated that 
«22d fallen and dislodged his helrnet. 


_ Subsequent tests on the apparatus worn by Ferrell at the time of his 
“20 revealed that the apparatus was defective to the extent that outside 
“- 2ould get into it. Whether this defect occurred before the apparatus 
2S taken to the mine, after it was taken into the mine, cr at the time of 


accident could not be determined. The apparatus worn by the other two 
“a were also found to be defective. 
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William MeCclligan 


On April 23, 1€18, William McCelligan, a rember of a rescue cre, 
of tne Pittsburgh Coal Co., aied while making an exploration trip anead 
of fresh air after an explosion in the Cincinnati rine, operated by this 
company, in which 7 men were Killed. 


MeColligan and his crew cf five men were equipped with Draeger 
helmet-type apparatus, which had been.carried into the mine by a reserve 
crew, 50 that the apparatus men would he in good condition for advance 
work. After exploring a series of entries and starting back toward the 
fresh-air base McCoiligan collapsed. ‘Tne other crew members tried to. 
drag him to fresh air, put tivo of them went down in the attempt; however 
they were able to get to their feet and stumble out to the fresh-air base. 
several men from the fresh-air base tried to reach McColligan without 
the use of apparatus but were unable te dc so, and his body was nct re- 
covered until after fresh air was directed into the place where he ccliars< 
Two physicians then worked on him for over an hour, using artificiai res 
piration, electric batteries, and a pulmotor, without response. 


The apparatus worn by McColligan wes examined by two representa: 
tives of the Bureau of Mines, who found that the flexible tube inserted in 
the thimble, directly over the injector, had been pulled out of its socket, 
this permitting the toxic mine atmosphere to enter the apparatus. 


Edward Evans 


Cn september 30, 1313, Edward Evans, an employee of the Bureau 
cf Mines, lost his life during mine rescue maneuvers at a mine cf tne 
Union Pacific Cosi Co., Rock Springs, Wyo. Evans, wearing a mouthpiece 
type Draezer_ oxygen breathing anparatus, was making a training trip unce 
ground under oxygen with a complete crew when he ccllapsed. Ee was 
promptly brought to tne surface, and an atternpt was made to resuscitate 
him with a pulmctor. A doctor, arriving shortly thereafter, indicated tna? 
heart action had ceased. The atmosphere in which the maneuvers were 
being. conducted was irresvirable because of blackdamp. 


Despite the fact that Evans apparently was in robust health and haa 
passed several physical examinations in connection with his mine rescue 
work previous to his death, an auto PSy revealed defective heart and kidne: 
conditions. Reports concerning Evans’ death indicate that he had spent ae 
entire life in low-altitude sections cf the United States and that nis worn ° 
Rock Springs, where the altitude exceeds 6,000 feet, may have been @ con: 
tripburory cause of his collapse and death. Althcugh the reports indicetea 
thet Evans passed the required physical examination in F ennsylvania, bef. 
being engaged in the wearing of breathing apparatus, there was nothing 
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show that he was given a phySical examination before wearing appa- . 
r =. inhign altitudes. A physical examination given previous to enter- 
‘—~/ ihe mine, in this instance, might have revealed the defective heart 


tion, SOfar as could oe determined, the apparatus worn by Evans 
uy 735 not aefective, 


At the time of this accident, the authorities were beginning to reali 
_ tiat there was much need for improving pneauite apparatus. Tests con- 
"acted previously on the Draeger apparatus in England indicated that the 
Ts Sree of the apparatus could not absorb all of the carbon dioxide 

_, €2.n2.é€d by tne wearer while Penrice strenuous werk, 


James ee and B, Poyser 


cn October 22, 1913, James Laird and B. Poyser, members of a 
“3cue crew of five men of tne Stag Canon Fuel Co., lost their lives while 
--6n exploration trip in the No. 2 mine of the same company at Dawson, 
.18x,, following an explosicn esa Killed 256 men, The crew, equipped 
ee oracger helmet-type apvaratus, had been instructed that if they came 
< y falls they were not to ei to go over them; so, when a heavy 


“aS encountered the leader of the crew, in accordance with his instruc- 
, told the cthers they had better’ return to the fresh-air base. 


However, 
seers of the crew disregarded these instructions and pushed for- 
‘24 cver the fall; they were followed by the others, and eventually, the 

“oO reached the face of the entries, a distance of about 2,000 feet from 

a sheen air base, Soon after examining the faces of the entries and before 
ring bacx toward the fresh-air base, Laird collapsed. Poyser, in 

_ ergting to revive Laird, also collapsed. The leader of the crew stayed 
“un the men, attempting to revive them, while the remaining two crew 
Sencar returned to the fresh-air base. When the crew leader realized 

, eis oxygen Supply was getting low, he also returned to the fresh-air 
“ce. The actident disorganized the rescue personnel so badly that it was. 

| - vessiole to assemble a crew of volunteers to recover the bodies until 
: oo ey morning, 


7) - 
ro 


Gomer Phillips 


Bi Cn May 25, 1915, Gomer Phillips, an iusteuctor in charge of first 
a eg "ine rescue for the Carnbria Steel Co., lost his life 400 feet be- 


een ws ay 


“ trech-air base while on an exploration trip after an explosion in 
ac % 1 mine of the Smokeless Coal Co., Johnstown, Pa., in which eight 
ETS Were } Ail lled, . 


A 
ct 


Consisting of Phillips and three other mine rescue men of 
“ompany, Wicebane Fleuss oxygen perenne 6 left the 
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fresh-air base to make a contemplated exploration trip of about 1,400 
feet. After advancing about 500 feet, Phillips complained that he did not 
feel well but was persuaded by a member of the crew to continue on the 
exploration, After traveling some distance, Phillips suddenly turned, 
broke away from the crew, and started running toward the fresh-air bass. 
He ran about 80 feet and fell forward on his face. The other three men cf 
the crew followed him, picked him up, and carried him about 60 feet, but | 
stopped because of exhaustion, and two of them fell down. The remaining 
crew member succeeded in reaching the fresh-air base and reported that 
the other three men were down. Two other men, without apparatus, 
attempted to reach Phillips and the other ‘twe members of the rescue cre‘, 
but this effort failed. Canvas brattices-were then erected in the crosscuts, 
and fresh air was directed toward the point where the men had collapsed. 
One of the men was met crawling toward the fresh-air base on his hands 
and knees, Phillips and his companion were found where they had fallen. 
They were carried or dragged back to the fresh-air base, a distance of 
about 350 feet. On reaching the fresh-air base artificial respiration was 
applied, and Phillips’ companion was revived in about one-half hour. How- 
ever, continued artificial respiration and the use of a pulmotor for over én. 
hour failed to revive Phillips. Careful examination of the equipment worn 
by these men failed to reveal any defects. . 


Thomas Hendrickson6/ 


On September 17, 1915, Thomas Hendrickson, a foreman of the Inter: 
national Exploration Co., lost his life while wearing a Draeger 2-hour 
oxygen breathing apparatus during an exploration in the Alta-Quincy tunne- 
near Sait Lake City, Utah, leased by the Albion Mining Co, 


_ According to newspaper accounts, the drift in which Hendrickson 
lost his life became filled with carbon dioxide gas, and a day or two be- 
fore the accident the owners of the Albion mine sent to the Salt Lake City 
Fire Department to obtain oxygen breathing apparatus, and a captain of 
the department took two apparatus to the mine. 


On arrival at the mine, Hendrickson (who claimed he had wide ex- 
perience in wearing oxygen breathing apparatus), with a Draeger helmet- 
type apparatus, and the fire-derartment cantain (who had no experience 
in wearing apparatus), with a Draeger mouthpiece-type apparatus, accom- 
panied by a group of other men, entered the tunnel. After traveling some 
distance their flame lights went out, and they retreated a short distance tc 
where the lights would burn. The two men with apparatus then turned on 
the oxygen and proceeded with the exploration, leaving the other men 
without apparatus at that point. . 


6/ Hendrickson’'s first name also appears as James and Jack in newSpape: 
clippings, either of which may be correct, instead of Thomas. 
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Alter traveling a distance of about 2,000 feet, Hendrickson experienced 
| -& iiculty with his apparatus, and after retreating about 200 feet, assisted 


ae ong tS 


—— te cther man, he coilapsed. In falling, he pulled the mouthpiece and 
_ go Se clin eff the face of his companion, who then tried to break a com- 
_ —7=/essed-air line to get air. Finding himself becoming exhausted the fire- 


~ . 2gariment captain was compelled to leave Hendrickson and retreat toward 
~ freshair, — | | 


: He was later rescued, as he crawled on his hands and knees toward 
:. the fresh-air base, by two or three of the men who had been left at the 

=. fresn-air base, Several other men at the fresh-air base had previously 
: : been overcome in an effort to reach him. After recovering he returned 

.. four times to break the compressed-air line, and this later permitted the. 
_ Tecovery of Hendrickson’s body. _ = | 


Lewis M. Jones 


__ Cn Cetober 20, 1916, Lewis M. Jones, a mining engineer of the 
—‘“reau of Mines and in charge of rescue and recovery work for the Bureau, 

.°st his life while wearing a Fleuss oxygen breathing apparatus on an ex-. 
i ‘ration trip following an explosion in the No. 7 mine of the Jamison Coal 


- Coke Co,, Barrackville, W. Va., in which 10 men were killed. : 


_ The exploration party, consisting of Jones, as the rear man, three 
fer Bureau of Mines apparatus men, and one local apparatus. man, left 
“6 fresh-air base pulling a lifeline and carrying six 100-foot coiis of 
"--tnesline to be attached to the end of the lifeline when it was extended to 
Its full 1,000 feet. Another Bureau of Mines man and a local man, both 
tiucped with oxygen breathing apparatus, and a third man not so equipped 
_ ere left as a reserve crew at the fresh-air base.. When the full length 
~ Gthe lifeline was paid out, the coils of clothesline were attached, one 
’ &er another, until all were fastened together. The party then proceeded 
. Ln feet or more beyond the end of the lifeline, atotal distance of about 
2 aN) feet, and had almost reached their objective when they stopped for a 
sort rest and to read their apparatus gages. 


The trip up to this point had been made at a moderate pace, under 
md conditions of travel, with ample height and few falls. When travel 
“8 Fesumed and after traveling a short distance, the man next to Jones 
ai that he was not following the crew. This man immediately rc- 
_ a to Jones and found him leaning against the rib. As he reached him 

“), RES ave way and he started to fall. The crew member placed 

on Jones’ chest, pushed him against the rib to preventhimfrom _ 
+ nd examined his apparatus. Finding the main oxygen valve of Jones’ 
ee 4S Closed the crew member opened it and the bypass valve. On 

~ "ing the fresh oxygen Jones seemed to #aliy for a short time but soon 
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collapsed. He was then placed on a stretcher by the rest of the crew, 
they having joined Jones and his companion, and it was determined that h 
rnouthpiece and nose clip were in place. He was breathing heavily, but ¢: 
apparatus was app2rently working properly. The party then started out; 
after carrying Jones about 1,300 feet outby, one of the men became ex- 
hausted and they had to stop. When they stopped, they gave Jones extra 
oxygen through the bypass. Two of the party then started for the fresh- 
air base’for help, leaving the two others with Jones. Fifteen or twenty 
minutes thereafter the two men who'were with Jones decided that they tc. 
would be forced to leave him because their oxygen was getting low, and 
it was feared that the other two men aight not have reached the fresh- 
air base. When these men left Jones, a was observed that he was stu 
breathing heavily. 


Both parties reached the fresh-air base safely, but considerable 
time was consumed in organizing a relief crew to go in and get Jones. 
Finally a party of three men wearing breathing apparatus, who were me: 
on the way out by a fourth man wearing apparatus, went in and brought 
Jones out. In their haste to get Jones to fresh air, ‘they did not take the 

time to determine whether: or not he was still breathing. Arriving at the 
fresh-air base, artificial respiration was started immediately, and oxy¢ 
was administered by means of a resuscitator. Meanwhile, a doctor arri 
and upon examining Jones failed to detect any heart action, When the ox: 
supply of the resuscitator became exhausted a lung motor was used: for : 
while without results.. The doctor finally decided ne Jones was ae an 
discouraged further efforts at resuscitation. | , 


A period of 2 hours and 20 Gunutee had elapsed between the time 
the original crew left the fresh-air base and the time Jones’ body was | 
brought back se) he fresh-air base. : 


Supseaucut si edination and wearing of the sopaealie. worn by Jone 
disclosed no defects, with the exception of a small crack or break in the 
base of the rubber mouthpiece where it joined the outer flap; however, t 
may have been caused after the apparatus was removed from Jones, as 
according to some of the crew members, little attention was paid to it, 
and possibly several men walked on the ‘mouthpiece during the Soe tc 
revive him. 


The reason why the main oxygen valve. on Jones’ apparatus should 
be found closed by. the man who first reached him can readily be under- 
stood when it is considered that the gage valve on a Fleuss apparatus 
could and often was placed directly over the main closing valve when th: 
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secs valve was being attached to the oxygen bottle. Because the _ 
searers of the apparatus were instructed to keep the gage valve closed 
ere when actually reading the gage, this sometimes resulted in the 
icirer cloSing the main oxygen-sSupply valve instead of the gage valve. 
_.anthis occurred the oxygen in the apparatus would be consumed in a 
sort time; and the wearer, in his efforts to obtain air, might draw outside 
ee containing carbon monoxide into the apparatus. This may have been 

: vat nappened to Jones, ane the carbon moncxide drawn into the apparatus 
recuited in his Geek 


Walter Kerr 
t 
On May 6, 1917, Walter Kerr, a member of a mine rescue team of 
€ Colorado Fuel & Iron Co., died wearing a Draeger 2-hour oxygen 
reathing apparatus, while helping to recover bodies, after an explosion in 
2 Hastings mine of the Victor American Fuel Co., Hastings, Colo., in 
ich 121 men were. killed. 


Kerr, while assisting other members of an apparatus crew in carry- 
& 2 vody, suddenly left his crew and was later found dead in a crosscut 
‘ne face of a pair of entries. Detailed information concerning this occur- 
<¢ is not available; however, while there apnarently was some idea that 
mre worn by Kerr might have been defective, an autopsy disclosed 
he had a defective heart, that overexertion caused heart failure under 
- : ao of wearing apparatus, and that a defective heart condition existed 
lév1l0us to his death. 


8 te 


This case again emphasizes the need for a careful physical.exam- 
“sion before a man wears an apparatus under actual mine conditions. 


Samuel T.M cMahon ng Ped Warren 


On November 13, 1917, ‘Samuel T. McMahon and Bryce Warren lost 
ir lives while wearing Fleuss oxygen breathing apparatus in a sealed 
area in the No. 7 mine of the Jamison Coal & Coke Co., Barrackville, 
Va. 


An explosion occurred in this mine on October 19, 1516. The ex- 
sion resulted in a serious fire that required sealing of the north sec- 
cnofthe mine. (Lewis M. Jones, an employee of the Bureau of Mines, 
“<tnis life during an exploration trip after the explosicn.) About a month 
“sr the fire was sealed in the north section of the mine, where an appa- 
"U3 crew was making an exploration in the fire area, a local gas ex - 
cion occurred. The apparatus crew and about 35 other men, who were 
‘cerning up the south section, immediately went to the surface. A few 
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minutes after the men had reached the surface, a terrific explosion 
occurred, following which the mine was again sealed. 


The services of McMahon, who at the time of the initial explosion 
was employed as district mine inspector by the West Virginia Departmer 
of Mines, was obtained to direct recovery overations. Tne work was bez 
about January 27, 1917, and to guard against the entrance of air into the 
sealed area, air locks were being used in conducting the recovery work. 
The air locks were being erected about 900 feet apart, and on the day of 
the accident McMahon, Warren, and two other men wearing apparatus 
had been building stoppings to seal off openings in a 900-foot section. 4 
lifeline was not being used, and no reserve crew was at the fresh-air be: 
About.3:00 p.m., one of the crew stated that he was feeling bad, and 
McMahon sent him and another man to the fresh-air base outside the air 
lock, stating that he and Warren would follow soon. At this time all of t- 
apparatus contained about a 40-minute oxygen supply. After waiting abc 
49 minutes and hearing nothing from McMahon and Warren, the two men 
at the fresh-air base became alarmed. They entered the air lock and cn 
opening the door of the second stopping of the air lock a light was seen 
on the floor about 200 feet inby. The two men, under oxygen, proceeded 
to the light and found McMahon unconscious, nose clip removed, hand cr 
bypass valve, and oxygen supply exhausted. The two men then, instead 
of attempting to rescue McMahon, proceeded to the surface to obtain 
assistance; as a result, McMahon’s body was not recovered until about 
0:00 p. m., or about 1 hour and 20 minutes after being discovered. Arti- 
ficial respiration was used for some time, but McMahon could not be 
revived. 


Warren’ S oe was located and recovered spout 9:45 p. m., or 
approximately 6 hours after McMahon’s body was discovered. it was 
found a few feet inby the stopping at the extreme end of the 900-foot sec- 
tion of the main air lock; the nose clip was off and the bypass valve of th 
apparatus was open. This stopping was equipped with a slide door, and 
there were indications that McMahon had endeavored to assist Warren 
through this door. Evidently McMahon and Warren had explored some 
distance inby the stopping at the end of the air lock, and ran out of oxyge 
before they could reach fresh air. The apparatus worn by McMahon anc 
Warren had, so far as known, operated perfectly for about 1 hour and £C 
minutes: before the accident or up to the time the two other men left ther 


Both sets of apparatus were tested after the accident, and no defe- 
were found. It is believed that Warren’s oxygen supply became prematu 
exhausted owing to excessive use of the bypass valve and that McMahon, 
attempting to assist Warren, also used oxygen faster than'he expected, 
thereby depleting his supply. However, in view. of the limited oxygen 
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coy at tne time that the two other men left them, they should not have 


-~pted an exploration and should have returned to fresh air while they 
1.nadanample supply of oxygen. 
David Murohy 


on February 26, 1918, David Murphy, an experienced mine rescue 
vteer from Dawson, N. Mex., lost his life while wearing a Fleuss 
uiusiece-type oxygen breathing apparatus during an exploration trip 
ine Government mine of the Carthage Fuel Co., Carthage, N. Mex. 


The crew of five men that made the exploration trip, during which 
cry lost his life, was under the charge of a representative of the 


‘sau of Mines, who later lost his own life while wearing oxygen breathing 
““aratus, In a gasoline tank, the following year. 


| all members of the crew were given careful physical examinations 
“2 Surgeon attached to the Bureau of Mines Rescue Car, but Murphy 
Bole 


snot iamiliar with the operation of the Fleuss apparatus, having been 
usly trained in using the Draeger apparatus. 


-cfore entering the slope, the portal of which was the fresh-air base, 
s2m Captain inspected all apparatus in the party and saw that each 
“aine was working properly. He also stopped at intervals on the way 
“aihe slope to ask if each man were all right. After reaching their 
“ottive, about 600 feet from the portal, it was decided to return to the 


About SOO feet from the portal, Murphy indicated that he was in 
ss. Tne team captain adjusted nis mouthpiece and nose clip, gave 

-- “ore oxygen with the bypass, and placed him ona stretcher. At this 
“another mernber of the team exhibited signs of distress and sat down 
“22 Moor., Two of the team members carried him some distance up the 
“2, but were unable to carry him out because of exhaustion, and they 
“48d to go to the surface for help. 


“canwhile, the team captain remained with Murphy, adjusted his - 
““tplece, tied it firmly in place, adjusted his nose Clip, and turned 

- cVer On nis face. He then attempted to carry him but was unable to 
0. The attempt to carry Murphy exhausted the team captain tothe 
“sat that he was able to reach the surface only with extreme difficulty 


When the team captain reached the surface, and it was determined 
2 "nere were still two men in the slope, it was decided to remove the 
2. frora the mouth of the slope and drop a trip to where the men were 
“2 0 the roadway. After reconditioning the apparatus, the trip, con- 
“ung the team captain and three others, was lowered down the slope to 
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“re the first man was down. it was ncticed that his apparatus was still 
ee 
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functioning and that he had 30 minutes of oxygen remaining. He was put 
in the car and taken to the surface immediately. The trip was then lower: 
to where Murphy was lying. It was observed that he had turned over on 
his back, the mouthpiece was partly cut of his mouth, and his nose clip w: 
off. Fifteen minutes oxygen supply was still in the oxygen cylinder. 
Murphy was placed in the trip and brought out at once. Stimulants, arti- 
ficial respiration, and oxygen inhalations were given, but he failed to 
revive. Breathing was restored to his companion in about 15 minutes, an 
he regained conscicusness in about an hour. 


A lifeline was used by this crew in making the exploration, but a 
reserve crew was not maintained at the fresh-air base. The apparatus 
worn by Murphy and his companion was worn again 2 days later under 
actual working conditions, and no difficulty was experienced. It is repor* 
that the team captain had some difficuity in controlling Murphy and his 
companion while they were on the exploration trip, and that they talked to 
each other incessantly before the accident. It is surmised that each of 
them inhaled carbon monoxide around their mouthpvieces while talking. 


James 8. Cunningham 


On August 25, 1919, James S. Cunningham, foreman miner of Bure: 
of Mines rescue car No. 2, died while wearing a Salvus 1/2-hour apparati 
in a gasoline storage tank of the Sinclair Oil & Refining Co., Trinidad, C: 


The gasoline tank had a capacity of 12,000 gallons and was about 15 
feet high. There was a manhole at tne top and a stee! ladder on the insia: 
leading from the manhole to the bottom of the tank. Tne gasoline in the 
tank at the time of the accident was about 7 inches deep. 


Cunningham tested and checked the anparatus carefully on the resc 
car and proceeded directly to the place wnere he had volunteered to ente: 
the gasoline tank to make a pipe connection. He entered the tank throush 
the manhole, went down the laddér to the b>ttom, and tnén returned to the 
top to make sure his apparatus was functicning properly. T'wo employees 
the oil company stayed at the manhole at the top of the tank. It is report: 
that a suggestion was made that a lifeline be used, but since it was- not 
immediately available, Cunningham decicied to enter the tank without it. 
After determining that his apparatus was functioning proverly, he went 
down the ladder the second time and fcund tne place where the connectior. 
was to be made. Immediately thereaiter, and before starting to work, he 
exhibited signs of confusion or distress, then fell over into the agenaee 
lying with his head submerged in the gasoline. His body was later recov: 
with a grappling hook. 
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Tne apparatus was sent to the Fittsburch Exnerimental Station of 

ne Zureau of Mines for inspection and testing; it was found that the 

“eer lining of the breatning bag had deteriorated, with the sides adher- 
ni together. The inside rubber was found to be gummy, and the rubber . 
wing on the outside of the fabric had been almost completely dissolved. 
vets were also conducted on a similar apparatus, a duplicate in every way 
ot one Cunningham used, by subjecting it to gasoline in both vapor and 
-igad forms. The conclusion from the tests was as follows: ‘‘The ex- 
crinents snow tnat-gasoline and also gasoline vapor in higher concentra- 
3 Can penetrate the thin rubberized bags such as have been used on the 
/--hour oxygen breathing apparatus ee 


Talis accident led to sevcioomen of neaey eueneeieed breathing bags 
“xyzen apparatus that are now used on some cf.the modern mine rescue 
| = coment, Subsequent tests on heavy bags revealed that high concentrations 
728C.ine vapors will, in time, penetrate even them. The Bureau therefore, 
Soe ended that the heaviest-type breathing bags should not be used in 
line vapors longer than 2 hours in all, after which the bag should be dis- 
“ried or thoroughly soaked and washed with water and aired out before re- 
<<. Itis also recommended, when it is necessary to enter a place contain- 
“7 2450.ine vapors while wearing an oxygen breathing apparatus, that a 
“4 OF safety belt be employed, and that the apparatus man or men be 
ie sned closely so that they can be re UE tae in case of 
Laess. ! 


Henry DeWinter, Hugh Hughes, and James Hudson 


on July 10, 1920, Henry DeWinter, Hugh Hughes, and James Hudson 
ne ae <ir lives while wearing oxygen breathing apparatus in an abandoned 
of tue Black Diamond No. 2 mine of the Pacific Coast Coal Co., Black 
~cnd, Wash. Hugnes and DeWinter, wearing Draeger apparatus, were 
nore rbers of the Black Diamond mine rescue team which had gone down the 
Ee og measure the height oI the water in the slope as part of their mine 


hae sisting with the recovery of the bodies of Hu ghes and DeWinter. 


The crew left the slope portal, which was the fresh-air base, without 
oe crew present but with a man at the portal to pay out the lifeline. 
ie eo of the first 500 feet of the Slope was about 25°, while the balance 
ae * slope was 35°. The crew descended about 200 feet when the flame of 
= ty lamp they were carrying was almost extinguished by blackdamp. 
-“/ Tetreated a short distance, hung the lamp on a timber, and descended 
ie water, which was about 1 400 feet from the portal. After reaching 
> Watley | the crew members todk a short rest, read their gages, and 
ced to return. They had pee. a short distance when DeWinter 
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colapsed. The team captain opened the bypass of DeWinter’s machine, 
but there was no flow of oxygen. The four remaining members of the 
crew had carried him 30 feet, when Hughes collapsed. Realizing that 

it would be impossible to carry both men up the slope the remainder of 
the crew decided to go to the surface for help. One of the men reached 
the surface in good condition, another collapsed when he reached the fre: 
air, and the third collapsed before he reached the portal and had to be 
assisted by the man that had been left at the fresh-air base. 


A call was sent out for assistance, which was received by a.Bure2: 
of Mines employee who had just finished training a team at Burnett, a 
town 18 miles away. Taking four members of the Burnett team with him, 
the Bureau man drove to the mine immediately and organized a crew to 
enter the slope and a crew to stay in reserve at the portal. The advance 
crew entered the slope and brought cut the body of Hughes. Hudson and 
four other men, wearing apparatus, descended the slope to recover De- 
Winter’s body. This crew had brought DeWinter’s body a short distance, 
when one of their members was found to be in distress, complaining cf 
not getting enough oxygen, and later he went to the surface. Itis genera. 
Supposed that in using the bypass valve he had turned off the main bottie 
valve (perhaps a Similar condition as described in the case of Lewis M. 
Jones, previously described). When this man found that his apparatus we 
again working properly, he started to rush up the slope, deserting the cr: 
On his trip out, he was met by another resaoue crew coming down the sicr 
Two members of this crew assisted him until he was within 100 feet of ti 
fresh-air base, when he collapsed. Men at the fresn-air base brougnt hi 
to the surface, where he was revived. He had worn a Bureau of Mines 
Fleuss apparatus, and it is believed that in his rush to get outside the ox 
applied by the reducing valve was insufficient, causing him to gasp and 
inhale some of the mine atmosphere. i“ 


Soon after this man left the crew, Hudson became distressed. He 
_ assisted a short distance by four other crew members, but finding it im- 
possible to carry him they left one man with him and went for assistance 
Soon thereafter the relief crew arrived and tied a rope around this body. 
The crew at the fresh-air base pulled him to the surface while the rescu 
crew guided his body. No reason is given for Hudson’s collapse other th 
excitement or fright. It is known that when he collapsed his apparatus w 
apparently working perfectly and was adjusted properly. His apparatus 

became somewhat deranged while he was being dragged out of the mine, 

and he probably breathed some of the mine air. He was given artificial 

respiration for 1 hour and 27 minutes without results. Hudson had been 
wearing a Gibbs apparatus, which was tested later and found to be in per 
fect working condition; moreover, the same apparatus was worn again th 
Same day, and no trouble was experienced with it. 
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en Hudson was brought out of tne mine, it was believed certain 


act DeWinter was dead, and since the rescue crews were exhausted a 

5220! x0 oe was sent out for additional help. Rescue teams from Cer- 
Hyde, Bayne, and New Castle, Wash., responded. These anparatus 
a n groups of three, were stati oned at 200-foot intervals in the slove. 

= nter’ s body was lashed to a Sled, which was pulled with a rope by 
“cn atthe fresh-air base. The crew that lashed DeWinter’s body to the 
Ag ided it for a distance of 200 feet, where the next crew took over 
or the next ZOO feet, and so on until the body reached the surface. Aporox- 
ee 12 hours had elansed between the time DeWinter entered the slove 


wthe time his body reached the surface. 


~b NA 


Albert Gilmore 


On December 31, 1921, Aibert Gilmore, a section foreman, lost his 
<2inthe No. 1 mine of the Ellsworth Collieries Co., Ellsworth, Fa., 
v.he wearing a Gibbs Z-hour cxygen breathing apnaratus following a local 


oine exolosion, 


The apparatus crew, of which Gilmore was the leader, had been ex- 
onng two crosstuts ahead of the ventilation as the air was being advanced 
: ae recovery of the mine. One of the five oxygen breathing apparatus 

ging to the crew had been damasred in transportation, and another 
v2.oped a leak while in service, leaving only three sets of apparatus 

“aak le for use. The work was being conducted by sending tne three 
ible apparatus men ahead in such a formation that one man would stay 
enough in the rear to be out of danger with the thought that he could 
sr assistance if the two men ahead encountered any troukle. A life- 
6 was not used, and there was no reserve crew at the fresh-air base. 

eer our advance examinations had been made in this way, the crew 
“Sedona trip, but this time all three went together. Instead of advanc- 
out 200 feet the crew had traveled about 600 feet ahead of the fresh- 

when Gilmore collapsed. About 10 minutes after the crew left 
resi -2air base one of the members came running back and collaosed 
Bea ils arrival at fresh air. His apparatus was taken off and recharged, 
twas found that the apparatus was damaged so that it could not ke 
od, The other member of-the crew ran-down the return airway and 
ed fresh air by coming through one of the canvas stoppings. His 
2tus was also in such condition that it could not be used. Tne atmas- 
enead was SO filled with afterdamp that it was found impossible to 
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saverce ee air 6 Gneee Emons had fallen without further Sica ion 
to the distance supplies had to be carried, 2 hours were consumed 
“s2cning tne body of Gilmore. He was given artificial respiration and 


“isn inhalations for c- 1/2 hours in the presence of a physician but failed 
“Spond, fe . 
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When he started the trip there were about 95 atmospheres of oxygen 
in his apparatus, and there was still oxygen in the apparatus when his boay 
was recovered. 


It is reported that in addition to the exploration work done by 
Gilmore, while wearing apparatus, he had at various times during tne 
night gone ahead of the fresh air without protection, endeavoring to ex- 
pedite the recovery work, and he may have been near the point of ex- 
haustion when he started on the trip in which he collapsed. Moreover, 
in traveling about SOO feet ahead of the air he disregarded the instruction: 
which he had received at the fresh-air base. 


The apparatus Gilmore wore was examined by a Bureau of Mines 
empioyee severai days later and was found to be in good condition with 
the following exception: A large amount of leakage was found in the mout:. 
piece at the point where the metal flange is inserted in the rubber part. 
The rubber part had been placed upside down 6n the metal flange, and fui 
dependence was placed on Shellac to hold the metal and rubber pieces to- 
gether to form an airtight connection. The shellac had broken so that the 
connection was not airtight. The recommended procedure for attacning 
the rubber mouthpiece to the metal flange is to apply shellac to the metal 
flange, insert it in the rubber mouthpiece, wrap the connection with wire, 
and apply adhesive tape over tne wire. 


The atmosphere in which Gilmore died was deficient in oxygen and 
contained a high percentage of carbon monoxide. It is reported that im- 
mediately before he collapsed he turned his head and motioned to the other 
two crew members to come ahead. When he turned his head without nis 
body either the inhalation or exhalation tube would tend to draw on the siaé 
of the metal part of the mouthpiece and cause the loose rubber part to Slip 
in such a way as to leave an opening through which the wearer could take 4 
full inhalation of the deadly outside atmosphere. It is thought that the in- 
halation, which Gilmore took as he turned his head, contaminated to a larss 
extent with the deadly cutside atmosphere was (in his presumably weaken. 
condition) sufficient to cause his immediate collapse. 


oo ee ee ee ee 


On April 1, 1927, Frank Burns, Roy Rushton, and William Heagy, 
members of a Valley Camp Coal Co. mine rescue team, lost their lives In 
the No. 1 mine of the Connellsville By-Products Coal Co., Pursglove, W. ¥ 
while cpening a seaied fire area. The men were wearing Gibbs oxygen 
breathing apparatus 


In sealing the fire several months before, stoppings had been erecté: 
at tne portal of the main slope, and the crew, consisting of six men, entere 
the slope through an air lock for the purnose of erecting “stoppings to form 
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stier fire air lock approximately 425 feet from the mouth of the slope. 
~ =; aid not carry a lifeline, and there was noreserve crew at the fresh- 
“viase. (A reserve crew was available, but the men comprising this 

sry were permitted, by those in charge, to leave for lunch.) Burns and 


at ie d traveled about ee feet wnen Rushton SH wee oe of distress 


ao 


eee ve a panes to obtain Z a pstbetonee and aadiieral hes " carry 
: ee Considerable time was required for Burns to assemble 
Tsuci crew on the surface; and when he and his companion, in company 
cea “ne relief crew, arrived at the point where Rushton had collapsed, it 
und that Heagy had aiso ccllapsed. Thinking that there was a better 
“28 to save Heagy’ s life than Rushton’ s, he was placed on tne stretcher 
we ee Out of the mine. Another crew was then organized to go after 
"un, however, when this crew reached the bottom of the slope they 
«Surns down, with his mouthpiece removed, and they immediately 
“Tei him outside, Artificial respiration was applied and oxygen 
ooaStered to both Heagy and Burns, but they could not be revived. The 
; a Euston wes not recovered until several hours later because of 
~ *s"loralized condition of the crews. Finally, a fresh crew from a 
song mine entered the air lock and recovered Rushton’s body. 


a lis known that Burns and the members of his crew had had only 

ee ao treining in the use of oxygen breathing apparatus before start- 

= “rx in which three of them lost their lives and that they were 

“LY warned that they required more training before engaving in the 
ae recovery operations. It is almost certain that this loss of 

~ wa; 1 Rt have occurred if a weli-trained crew with.a properly 

ii “4 and “quipped reserve crew at the fresh-air base had been used. 


Roush JD. Filler: 
se wnt 8, 1630, Rush D. Hiller, an undertaker of Canton, Chio, 
- fe While wearing a 1/2-hour McCaa: oxygen breathing apparatus 

“SSnerty of the Dalton Coal Co., Dalton, Ohio. 


ae ~ oe occurred in a small slope mine in which ee 

a Sieg. . A wooden partition had been installed in the 365-foot 
€ an intake and return airway for the mine. A fire had 

. ae Surface buildings and fan near the mouth of the slope and 

= ton the wooden brattice for about 40 feet into the slope 

>,’ “N19 were in the rnine at the time of the fire, were killed by 
“ESZIGG from the fire. 

“an eh — to rench the three men who were trapped in the mine, 

Ea i/2-hour McCaa apparatus, and one of the mine owners 
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and a fireman from Massillon, Chio, wearing gas mass, entered the 
Slope without a lifeline or a reserve crew at the fresh-air base. No flar 
safety lamp to indicate oxygen deficiency, and no canary or other means 
of detecting carbon monoxide were carried by the rescue party. When 
they had gone about 100 feet down the slope, Hiiler rernoved his mouth- 
piece and remarked that the eir was good. He had no more than finisne:z 
the remark than he colansed. The other two men attempted to carry hir 
to the surface but became exhausted before they had gone very far; ccn- 
sequently, they left Hiller and proceeded to the surface to get help. An- 
other man put on a gas mask, went down the slope, and tied a rope arcun 
Hiller, After Hiller was dragged out of the slope by men on the surface 
an attempt was made to resuscitate him by means of artificial respiratic 
and a pulmotor, but doctors on tne scene pronounced nim dead. 


The apparatus worn by Hiller was later inspected by a represent:- 
tive of the Bureau of Mines and found to be in good working condition 
except for a hole in the inhalation tube, which appeared to have been 
caused by friction when Hiller and the apparatus were dragged un the 
Slope. Hiller had purchased the oxygen breathing apparatus for nis own 
use. He had no rrevious training in the use of such apnaratus and prob- 
ably had no knowledge of the dangers of wearing an apparatus in fire 
gases containing carbon monoxide. 


Andrew Wolfgang 


On May 16, 1940, Andrew Wolfgang, a foreman of the Philadelphis 
& Reading Coal & Iron Co., and captain of a mine rescue team, lost his 
life while wearing a McCaa 2-hour oxygen breathing apparatus, in an 
attempt to rescue a miner at the bottom of a 50-foot, almost vertical, 
shaft at a “‘bootleg’’ mining operation. 


The first victim, a miner, lost his lite, according to a press repor 
when he attempted to return to the bottom of the shaft soon after firing < 
Shot. When he had gone only about is feet down the shaft ladder he was 
overcome and fell to the bottom. | 


After putting on the apparatus, Wolfgang tied a rope around his kc: 
climbed down the 50-foot ladder to the bottom of the shaft, and attached 
another rope to the body of the miner. After the miner had been hoistec 
to the surface, Wolfgang started to climb out and when about 20 feet un s 
stopped for Several minutes as if to rest and then started up again. He 
collapsed about 17 feet from the shaft collar, let go of the ladder, and 
would have fallen to the bottom had it not been for the rope around Jeulccers 
When the men on the surface tried to pull him up it was found that tne r- 
had fouled in the ladder, resulting in a delay of about 10 minutedg in getti: 
him to the surface. Artificial respiration failed to revive him. 
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When the body of Wolfgang reached the surface, it was found that 
“2 Goraratus was intact, with both mouthpiece and nose clip in place, 
ni with 1o minutes of oxygen remaining in the bcttle. Subsequent tests 
i= closed that it was in good working condition. Based on the facts that 
«” {gang was considerably overweight, that he had just eaten his supper 
“<n Called to the scene of the accident, and that he hurried to get the 
rcaratus up the hill to the shaft, the conclusion was reached that he died 
i neart failure due to overexertion and lack of physical fitness. 


Reese Phillios and Gray Lacey 


| Cn October 6, 1940, Reese Phillips and Gray Lacey lost their lives 
l..€ Wearing Gibbs oxygen breathing apparatus efter entering a sealed- 
. Te area at the Wanamie Colliery of the Glen Alden Coal Co., Wanamie, Pa. 


Faillips, Lacey, and another man, all wearing oxygen breathing 

- trergtus, entered the sealed area to place a line of hose so that a stream 
“ {ister could be directed onto a fire. On the way into the fire Phillips 
“onnained of trouble with his apparatus, and it was decided to return to 
_iresh-air base. After starting back Phillips collapsed, whereupon 
- Hey dbecame panic-stricken and rusned toward the fresh-air base. The 
“i man followed Lacey and tried to persuade him to return and assist 
Lins to safety, but his panic increased, and he rushed past the opening 
acing to the outside of the sealed area, continuing along an old airway 

ét hed numerous falls and caves init. After traveling for some distance 
~“€tiis eld airway he climbed on top of a fall and crawled along it until 
 Oaeame wedged tight. When a rescue party arrived to recover his body, 
“a3necessary to cut the apparatus straps before the body could be 

~ acted, 


_ The survivor stated that after trying to calm Lacey, he returned to 
tins and attempted to drag him to the fresh-air base but was unable to 


arn 


St. fe then returned to the fresh-air base but had to go out of the mine 


—v assistance. Considerable time elapsed before the bodies were . 
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SUMMARY 


The information contained herein was abstracted from disaster 

tIcurts, letters, and other papers in the files of the Bureau of Mines and | 
in annual State reports. Unfortunately, complete details were not avail- 
—2c¢inall instances; however, the author has included all information that 
_&ct available or thought to be of value. The following table presents, in 

" tcienzed form, essential information relative to the 19 accidents, re- 

" £2bg in the loss of the 26 lives that are discussed. A study of the table 
-révex!5 lessons that should be learned from the deaths of these men and 
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LIVSS LOST WHILE OXYGEN BRZATHING APPARATUS WAS BEING WORN 
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Possible contributing 
causes of death 


Type of 
apparatus 
Draeger 2 hour 


Location 


M 


ty 
tH 


Name of pect _ 
E. AL Sutton | February 9, Cokedale Carbon Coal & Coke Co. | Cokedale, Colo. i ABCODS 
Joseph H. Evans 1/! April Yin. dg aab Pancoast Price Pancoast Coal Co-, Throop, Pa. doe ABCODS z 
John Ferrell 1/ January 19, 1912 |MNo. 2 Pittsburgh & Eastern Coal Co. Cherry Valley, Pa. | doe | A BCDEF I 
William McColligan | April 23, 1913 | Cincinnati [Pittsburgh Coal Co. | Courtney, Pa. | dO» BCDEF i 
Edward Evans 1/ September 30, 1913)No. 1 |\Union Pacific Coal Co. | Rock Springs, Wyo. | dos Ez GH 
James Laird October 22, 1913 |No. 2 Stag Cannon Fuel Co. i Dawson, N. M. : do» BCDS ak 
B. Poyser _ do. do. do. doe dos BCODE JX 
Gomer Phillips 2/| May oy, 19L5 Smokeless Noe 1!Smokeless Coal Co. | Johnstown, Pa. | Fleuss 2 hour fNe leh (0) 220) eH i 
Thomas Hendrickson 3/ September 17, 1915) Quincy Albion Mining Co. i Salt Lake City, Utah|Draeger 2 hour |ABCODESE i SY eal 
Lewis M. Jones ry: October 20, 1916 |No. 7 jdamison Coal & Coke Co. Barrackville, W. Va.jFleuss 2 hour BCDE I K 
Walter Kerr Y/|May 6, 1917 Hastings |Victor American Fuel Co. Hastings, Colo. Draeger 2 hour Re  &- 2 
Samuel T. McMahon ~ |November 13, 1917 |No. 7 idamison Coal & Coke Co. Barrackville, W. Va-|Fleuss 2 hour la BCDE I 
Bryce Warren | do. do. do. doe dos ABCDE I 
David Murvhy 5/| February 26, 1918 | Government |\Carthage Fuel Co. Carthage, N. M. doe S° PT 
James S. ao ae 25, 1919 = 'Sinclair Oil & Refining Co. Trinidad, Colo. }Salvas(1/2 hour)jA CODE 
Henry DeWinter = | duly 10, 1920 ~ Old No. 2 Slope|/Pacific Coast Coal Co. Black Diamond, Wash.);Draeger 2 hour B ODE H K 
Hugh Hughes - do. do. doe do. | dos B DZ H K 
James Hudson, dr. do. do. doe do. Gibbs 2 hour BC D®#& 
Albert Gilmore December 31, 1921 |No. 1 Ellsworth Collieries Co. Ellsworth, Pa. dos ABCD bo - @B 
Frank Burns Movit 2, 292] do. Connellsville By-Products Coal Co.; Pursglove, W. Va. do. BCQD M 
Roy ‘Rushton do. do. doe das doe BNC aD M 
William Heagy dos do. do. do. doe BCD M 
Rush D. Hiller 6/\October 8, 1930 Dalton Dalton Coal Co. Dalton, Ohio ie hour) |A BCD I M 
Andrew Wolfgang 7/\May 16, 1940 oS Anthracite ("bootleg") operation |Ashland, Pa. |McCaa 2 hour A D G I L 
Reese Phillips ~ lOctober 6, 1940 | Wanamie Glen Alden Coal Co. ;Wanamie, Pas Gibbs .2 hour ABCD i 
Gray Larey do. do. . do. doe ABCD: I 

A - Less than 5 men on crew. B— Crew split up after distress of a member. 


1/ Employed by the Federel Bureau of Mines 


vey Employed by the Cambria Steel Co. 
3/ Employed by the International Exploration Co. 
4/ Employed by the Colorado Fuel and Iron Co, 
5/ Employed by the Phelps—Dodge Co. 
Employed by himself 


ai Employed by the Philadelphia & Reading Coal & Iron Coal Co. 
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No lifeline carried by crew or crew traveled beyond lifeline. 

No reserve crew or less than 5 mon in reserve crew at fresh-air base. | 

~ Faulty design or nonpermissible-type apparatus. F ~ Defective apparatus, 

~ Defective physical condition of wearer. 

Training or maneuvers conducted in dangorous atmosphere. 

~ No physical examination previous to entering the mine. 

- Disobedience of instructions. K — Traveled too far ahead of fresh~air base. 
- Fatigue previous to wearing of apparatus. 

~ No training or insufficient training in wearing apparatus. 
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r_phasizes clearly the precautions that must be taken if similar accidents 
r= tobe avoided in future. 


The table also shows that lives were lost while oxygen breathing 
iS maratus was being worn on 19 different occasions, as follows: 


Cn 12 occasions the crew consisted of less than five men (four one- 
ran crews, three two-men crews, two three-men crews, and three four- 


"=n crews.) 


= 


On 16 occasions the crew split up following the distress of a crew 
xember or members. (In some instances this was necessary because of 


tcuticient oxygen supply.) 
On 13 occasions the crew did not have a lifeline or went beyond the 
icine, 


On 18 occasions there was no fully equipped reserve crew, of at 
“3.0 men, at the fresh-air base. 


Cn 3 occasions the crews traveled too far ahead of fresh air. 
On 2 occasions the crews were engaged in training or maneuvers. 


Cn 1 occasion work was being done in a partly empty gasoline tank 
<.uining gasoline vapors. 


Cn 1 occasion three men and on 4 occasions two men of the same 
4 .9st their lives. 


. 


Cn 13 occasions (perhaps others) no physical examination was made 
=! crew members before they entered the mine. 


Cn 2 occasions the crew disobeyed instructions. 
The table shows details relative to the 26 lives lost as follows: 
rive men (19.23 percent) were employees of the Bureau of Mines. 


Five men were employees of other companies and one man was’ 
¥ed by himself. . 


+ 


-ighteen men were wearing nonpermissible apparatus. 


Four men were wearing defective apparatus. 
Two men were found to have physical defects (bad heart). 


4; 
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Two men were probably fatigued before wearing apparatus. 


Six men definitely had insufficient training cefore wearing apparatus 
during rescue and recovery work, 


Eleven men were wearing Draeger, 7 - Gibbs, 5 - Fleuss, 1 - Mets 
a-hour, 1 - Salvus 1/2-hour, and 1--McCaa 1/2-hour apparatus. 


Nineteen men lost their lives from 1911 to 1921 inclusive, and seve! 
from 1922 to 1940 inclusive. No lives were lost during 1914, 1922 to :9¢: 
inclusive, 1928, 1929, 1931 to 1939 inclusive, and 1941 to 1943 inclusive. 


Ene TO BE LEARNED 


The death of 26 men wearing oxygen breathing aati has lead 
to some conclusions that have been advantageous in preventing Similar 
accidents and should be helpful in preventing loss of life in the future. 

It is hoped that all persons who have charge of rescue and recovery oper 
ations after mine fires and explcsions und all who may wear oxygen bre 
ing apparatus will read carefully the examples cited in this paper and Wi. 
observe the lessons that have come from these disasters: the most 
important are the following: 


1. Explorations or other work ahead of fresh air ‘should not be 
attempted with a crew of less than five men. 


2. Members of a crew should not separate from other crew mer:c 
while ahead of fresh air unless it is absolutely necessary to do so. | 


3. A lifeline or other means of communication with the fresh-air 
base should always be carried by a crew while exploring or working 
ahead of fresh air. 


4. A fully equipped reserve crew of not less than five men shou:d 
kept in‘readiness at all times at the fresh-air base while exploration or 
ee work 1s in progress ahead of fresh air, 


oO. Apparatus should be thoroughly tested immediately before beir. 
used in a dangerous atmosphere. 


6. Apparatus men shouid be given a thorough physical examinatic: 
by a physician before being considered qualified to wear oxygen breathi: 
apparatus. They should also be reexarnined by a physician shortly bet<c2 
wearing apparatus at a mine fire or explosion. 
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/. The team captain should follow, as nearly as possible, the 

‘s1Structions given him by the responsible official at the fresh-air base. 
Ss. Crew members should obey their captain at-all times while 

« “rsing in auvance of fresh air, regardless cf circumstances. 


©. Tne length of trips made while wearing oxygen breathing appa- 
ritus s2duid be limited to not more than 1,000 feet when the way is clear 
=icert in extreme emergencies where life is involved. When there are 
(2.5, bodies of water or other obstructions, and on steep grades and ritches, 


ae 


ue .ength of travel shouid be proportionate to the difficulty of travel. 


10. No person shculd be considered qualified to wear oxygen breath- 
“syparatus at a mine fire or explosion unless he has taken the Bureau of 


“2S Standard course or its equivalent, or has received additional training 
_ dtine rescue work within 12 rnonths. 


eaag 


ll, The crew should be trained fully in the procedure to follow if 
‘crewmember is in distress or coilapses. 


12. A crew traveling or working anead of fresh air should carry a 
tetcher at all times. 


13, When one or more members of a crew shows signs of distress, 
-Tearranged signal should be given immediately to the fresh-air base, 
4 ise crew should start to retreat toward the fresh-air base leading the 
-<ressed member or carrying him cn a stretcher, as the case may require. 


14, Upon receipt of a distress signal, the reserve crew should 
tee 


“eed immediately toward the crew in distress, and upon meeting it 
. Tad assume the burden of the distressed member or members. 


19. Communication between team members should be accomplished 


MAR 


' means of signals, and no attempt should be made to speak while oxygen 
“Sting apparatus is being worn in irrespirable atmospheres. 


lt. Mine rescue crews should be trained as units and substitutions 
i-t.d not be made unless absolutely necessary. 


‘7, Apparatus men should not eat a heavy meal immediately before 
_ Estieg apparatus, 


: i8. Apparatus crews should be fully rested before attempting to 
> ork cr explore ahead of fresh air. 
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19, Apparatus men should not breathe air containing carbon 
monoxide or other toxic gases before wearing breathing apparatus ahead 
of the air. 


20. Apparatus-crew members should be required to have a practic 
knowledge of mine gases and to have had practical underground minirg 
experience. | 


21. Apparatus men should not enter tanks or other openings alone 
unless fitted with a safety belt having a rope leading to fresh air. There 
should be enough men at the fresh-air orening to be able to pull the de2a 
weignt of the man and the apparatus to the opening. | 


CONCLUSIONS 


In all cases, except one, where men lost their lives while wearing 
oxygen breathing apparatus, the work was not conducted in accordance 
with present recognized requirements, and in the excepted case the man 
had a serious heart defect. Under the conditions prevailing, it is sur- . 
prising that additional lives were not lost in several instances, 


The safe use of oxygen breathing apparatus depends on carefully _ 
selected, well-trained men wearing apparatus of approved design that 
is in rood condition; a proper organization under the direction of a com- 
petent man or men; ‘and strict adherence to sound, safe procedure. Bie. 
essential requirements are followed rigidly few, if any, lives will be lcs 
as the result of wearing such apparatus. On the other hand, if they are 
neglected s serious Sone ede ee are almost certain to follow. 


That oxygen beiae sass can be worn with safety is shown 
by the many instances where such apparatus has been used successiuilly 
Rescue and recovery work after mine fires and explosions, involving the 
wearing of oxygen breathing apparatus by crews of five or six men each 
for periods of from several hours to continuous operation for several 
months, has been successfully done with little or no difficulty experienc: 
by the men wearing the apparatus. This conclusively proves that such 
apparatus can be safely worn when proper precautions are exercised in 
conducting the work. 7 
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